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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim] 

[Claim 1] The heat insulation plate characterized by coming to provide the lead wire drawn out of 
the aforementioned plastics film container while it connected with the plastics film container with 
which the interior was decompressed, the heat insulator with which it filled up in this plastics film 
container, the conductor or semiconductor arranged so that it may be buried into this heat 
insulator, and this conductor or semiconductor. 

[Claim 2] The heat insulation plate given in the 1st term of a claim characterized by coming to 
draw the aforementioned lead wire connected to the aforementioned conductor or the 
semiconductor out of the above-mentioned plastics film container from the heat-sealing section 
of the aforementioned plastics film container. 

[Claim 3] The heat insulation plate given in the 1st term of a claim characterized by making the 
synthetic-resin material which can be heat sealed into the fraction drawn from the 
aforementioned plastics film container of the aforementioned lead wire connected to the 
aforementioned conductor or the semiconductor come to adhere. 

[Claim 4] The plastics film container with which the interior was decompressed, and the heat 
insulator with which it filled up in this plastics film container, In inspecting the heat insulation 
plate which comes to have the lead wire drawn out of the aforementioned plastics film container 
while it connected with the conductor or semiconductor arranged so that it may be buried into 
this heat insulator, and this conductor or semiconductor The check technique of the heat 
insulation plate characterized by passing a current from the exterior to the aforementioned 
conductor or a semiconductor through the aforementioned lead wire, measuring the resistance 
change corresponding to the temperature change of the above-mentioned conductor or a 
semiconductor, and detecting thermal conductivity. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

The cross section showing [ 1 ] one example of this invention and a view 2 are the same, and 
notching front view, drawing showing [ 3 ] resistance of a conductor and the relation of 
temperature, drawing showing an example of the time log t-resistance R property of the 
conductor which a view 4 requires for this invention, drawing showing an example of the 
resistance measuring circuit of the conductor which a view 5 requires for this invention, and a 
view 6 - an octavus view are block diagrams showing other examples of this invention in part 
1 [ .. A film container, 5 / .. Lead wire, 6 / .. A conductor, 7 / .. The film which consists of 
polyethylene which can be heat sealed, 8 / .. Sensible-heat element ] .... A heat insulator, 2 .. An 
inside bag, 3 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DRAWINGS 



[A view 1 ] 




R 

[A view 4 ] 
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[A view 5 ] 



[A view 6 ] 




[A view 7 ] 

rrn 





[An octavus view ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed description] 
[The purpose of invention] 
(Field of the Invention) 

this invention relates to the heat insulation plate and the check technique of consisting of a 
plastics film container which made the interior used for cold storage etc. decompress. 
(Prior art) 

Conventionally, it is filled up with heat insulators, such as fine particles and the fiber field, into a 
plastics container, and the heat insulation plate which comes to decompress the interior is used 
abundantly. 

The thermal conductivity in this kind of heat insulation plate changes with the configurations of 
the degree of vacuum in it, the density of a restoration heat insulator, grain size, its distribution, 
the whole thickness, and a film container etc. a lot. 

Generally, if the pressure in a container becomes high, the thermal conductivity will become large 
and adiathermancy ability will fall. Therefore, generally adiathermancy ability certification of a 
heat insulation plate is based on the pressure-survey result in a heat-insulation-plate container. 
Usually, for measuring an internal pressure, this heat insulation plate is further put in into a 
vacuum housing, a pressure when the pressure of the heat-insulation-ptate circumference is 
lowered and the plastics film of an internal pressure, the balance, and its heat-insulation-plate 
container has expanded is measured with a pressure gage, and it is considering as the internal 
pressure with it. However, when it is necessary to put the whole heat insulation plate into a 
vacuum housing further in order to perform this, and time, such as vacuum length, was taken and 
it was a high vacuum, the variation rate was small, and it was very difficult to detect this with a 
sufficient precision. Moreover, since the thermal conductivity of a heat insulation plate changes 
with the densities of about [ the pressure in a heat-insulation-plate container ] and a filler etc. 
like the above-mentioned, it can be said that the pressure survey in a heat-insulation-plate 
container has obtained one data which participates in the thermal conductivity of a heat 
insulation plate. Therefore, the conventional certification technique was inadequate for evaluating 
the adiathermancy ability of a heat insulation plate correctly. 
(Trouble which invention tends to solve) 

A check of the adiathermancy ability of the above-mentioned heat insulation plate takes 
complicated time, and the highly precise check was made in view of the trouble of being difficult, 
and this invention aims at offering the heat insulation plate which can inspect adiathermancy 
ability easily and with high precision, and its check technique. 
[The configuration of invention] 
(Means for solving a problem) 

the heat insulation plate which drew the lead wire which it fills up with a heat insulator in the 
plastics film container with which the interior was decompressed, embeds a conductor or a 
semiconductor to this interior of a heat insulator, and was connected to this conductor or 
semiconductor out of the plastics film container in order that this invention might attain the 
above-mentioned purpose and the conductor of this heat insulation plate, or a semiconductor — 
a current — passing — the temperature change of this conductor or a semiconductor — a basis 
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— it is the check technique of the heat insulation plate which measures **** resistance change 
(Operation) 

Like the above-mentioned means, a conductor or a semiconductor is embedded to the interior of 
a heat insulator, the resistance change corresponding to the degree of temperature rise when 
passing a current to this conductor or semiconductor is measured, and it enables it to detect 
thermal conductivity. That is, when a current is passed to a conductor or a semiconductor, if it 
puts in another way, the inclination of these resistance change will change with the thermal 
conductivity of heat insulation plates, such as a configuration of inclination in case these carry 
out a temperature rise, the degree of vacuum of the place in which these are located, the 
density of a restoration heat insulator, grain size, its distribution, the whole thickness, and a film 
container, that is,. Therefore, when it is the heat insulation plate of a configuration of having 
embedded the conductor or the semiconductor into the heat insulator, the true thermal 
conductivity containing all the factors that influence the adiathermancy ability of this heat 
insulation plate can be inspected simply and with high precision. 
(Example) 

With reference to a drawing, the example of this invention is explained in detail below. 
The plastics film container 3 which a view 1 and the 2nd view show one example of the heat 
insulation plate of this invention, for example, consists of polyester etc. is sealed by the heel seal 
section 4 of a circumference fraction. It fills up with the heat insulator 1 which is put into the 
inner bag 2 which consists of a nonwoven fabric which has permeability in this film container 3, 
among these consists of a pearlite of fine particles in a bag 2. the thickness orientation of this 
heat insulator 1 — the conductor 6 of the tungsten of the length of 20mm and 0.1mm [ of sizes ] 
phi is mostly laid under a part for a center section, the lead wire 5 of a **** form which consists 
of copper with 0.1 mm [ in thickness ] and a width of face of 2mm is connected to the both ends 
of this conductor 6, and this lead wire 5 is drawn in the exterior of the film container 3 The 
interior of the aforementioned film container 3 is decompressed before and behind 1Torr f and the 
heat insulator 1 is contained in the inner bag 2 so that it may not disperse at the time of this 
reduced pressure. 

That is, if a fixed current is passed to lead wire 5, a conductor 6 will be heated and temperature 
will rise. By the way, the tungsten line currently used for this conductor 6 is in an almost linear 
relation in the temperature requirement with temperature and resistance R (omega), as shown in 
a view 3 . That is, if the measuring of the relation between the resistance of a tungsten line and 
temperature is carried out beforehand, resistance shows the temperature at that time. The 
temperature resistance coefficient of a tungsten is known and this calibration curve can be 
found easily. By the way, the adiathermancy of the electric energy passed by this conductor 6 
and the heat insulator 1 around this, i.e., thermal conductivity lambda, governs the degree of 
temperature rise of this tungsten line. That is, at the time of the parvus of thermal conductivity 
lambda, as shown in A of the 4th view , in order that heat may seldom escape, a rapid 
temperature rise is seen and resistance R becomes large suddenly. Conversely, as shown in B of 
the 4th view , when large, thermal conductivity lambda seldom goes up temperature, and, as for 
change of resistance R, becomes small. True heat conductivity lambda containing all factors, 
such as a degree of vacuum which influences adiathermancy ability, is detectable from a 
calibration curve by measuring time change of the voltage for passing a fixed current from this to 
this conductor 6. 

Next, if standard resistances R1, R2, and R3 and a bridge circuit are constituted, using a 
conductor 6 as an element as shown in a view 5 , for measuring resistance change of a 
conductor 6 and a constant voltage V0 is impressed to this bridge circuit from constant- voltage- 
power-supply E, the resistance change accompanied by the temperature rise of a conductor 6 
will start. Then, difference voltage V (t) of the descent voltage VX of a conductor 6 and the 
descent voltage V2 of resistance R2 is measured by voltmeter V. 

At this time, the voltage on which R1, R2, and especially R3 are impressed to R1 and R2 for 
constant resistance is eternal to time, and V2 can be found by the following formula. 
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Vx =V 2 + V(t) 

= R 2 •VO+VU) 

V2={R2/(R1+R2)} xVO For this reason, it is Vx. R 1 + R 2 

Moreover, the current which flows R3 and the conductor 6 (V3=V0-Vx) 

I2=V3/R3= (VO-Vx) / R3 — computable — resistance R (t) of a conductor 6 — R(t) =Vx/{(V0- 
Vx )/R3} 

It is computable from ******. 

That is, from the temperature of a conductor, and the relation of resistance, temperature can be 
computed from R (t) for every time, and it can ask for the inclination of the domain which shows 
the straight-line relation between the logarithm of time, and temperature to thermal conductivity. 
If the relation between a degree of vacuum and thermal conductivity is beforehand investigated 
at this time, it is possible to also guess a degree of vacuum. 
According to the above-mentioned example, there are the following effects. 

(1) Without putting a vacuum-insulation plate into a vacuum tub anew, a current is passed to the 
conductor, only by observing time change of the resistance, the thermal conductivity lambda can 
be measured and the adiathermancy ability can be inspected. 

(2) The time which the check takes can be extremely inspected in about several 10 seconds for 
a short time. 

(3) Since it cannot go into a vacuum housing, the check can be conducted continuously. 

(4) Lead wire can carry out a closet only by inserting in a heat-sealing fraction, and the nest is 
very easy. Moreover, since lead wire is flat, heat sealing which sandwiches this is easy. 

(5) After having incorporated this heat insulation plate, adiathermancy can be measured from the 
measured value, and the life of adiathermancy can also be presumed. 

In addition, when including in a heat insulation plate, it tends to deal with and be made for the 
film 7 which becomes the fraction heat sealed by the film of the film container 3 beforehand in 
lead wire 5 and the conductor 6, the synthetic-resin material, for example, the polyethylene, 
which can be heat sealed, to have been made to adhere to both sides of lead wire 5, and for heat 
sealing to become certain by this, and for the 6th view to unit-ize lead wire 5 and the conductor 
6 beforehand, and to carry out them. 

Moreover, the fiber field not only like the heat insulator which consists of the powder which is 
shown in the above-mentioned example but a glass fiber is sufficient as this invention, and 
metals, such as not a tungsten line but platinum, or a semiconductor is sufficient as a conductor 
6. However, with a semiconductor, the temperature characteristic of resistance becomes 
contrary to it of a conductor. Moreover, although the temperature change of a conductor 6 was 
searched for from change of the resistance in the above-mentioned example, the technique of 
attaching the sensible-heat elements 8, such as a thermocouple and a thermistor, here directly 
as shown in a view 7 , and performing a thermometry may be used. Moreover, a conductor 6 may 
be carried out like a spiral grade also in the shape of a straight line, may be lengthened, and may 
enlarge change of resistance more. Moreover, in a heat-sealing fraction, as shown in lead wire 5 
and an octavus view , it may bend in the shape of a ** face chip box, and the length in a heat- 
sealing fraction may be lengthened, and gas barrier nature may be made to increase. 
[Effect of the invention] 

Like, according to this invention, a conductor or a semiconductor is embedded to the interior of 
a heat insulator, and since the thermal conductivity can be measured now from the temperature 
change in the **** by [ which was described above ] having enabled it to pass a current from 
the heat insulator exterior to this conductor or semiconductor, there is the following effect. 
(1) the process of the performance verification of the vacuum-insulation plate which time applied 
very much conventionally — a conductor or a semiconductor — a current — passing — only 
seeing the temperature change of the conductor or a semiconductor — it is — a short time — 
and the adiathermancy ability can be inspected continuously and large simplification of an 
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inspection process is possible 

(2) A degree of vacuum can measure with a precision high and more sufficient [ thermal 
conductivity ] also at a parvus case. 

(3) By embedding this conductor or semiconductor, it can be used for the adiathermancy ability 
of a heat insulation plate as usual uninfluential at all. 

(4) Inclusion of this conductor or a semiconductor is very easy. 



[Translation done.] 
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